Background {#Sec1}
==========

There has been considerable attention on sugar-sweetened beverages (SSBs), the role they play in the diet and their implications for health outcomes. Systematic reviews of the evidence around the role of SSBs, and added sugars (of which SSBs are a major contributor) have shown that intake of free sugars or sugar-sweetened beverages is a determinant of body weight \[[@CR1]\]. SSB intake has also been linked with diabetes, metabolic syndrome, some cardiovascular disease risk factors and dental caries \[[@CR2]--[@CR9]\]. Further, SSB intake is consistently associated with overall dietary patterns that are characterised by less healthy foods \[[@CR10], [@CR11]\].

Young adults are an important target group when considering the impact of poor nutrition on chronic disease risk, and for the development of nutrition promotion messages \[[@CR12]\]. A recent modelling study of obesity trends in Australia demonstrates that young Australian adults are a major risk group for weight gain \[[@CR13]\]. Young adults are now exposed to obesity and other risk factors earlier in life, resulting in a cumulative or longer lifetime exposure, and an increased risk of ill health \[[@CR14], [@CR15]\]. Young adulthood is characterised by multiple transitions such as changes in living, work and financial circumstances, and other major life changes (i.e. marriage and starting families) \[[@CR16]\] which have the potential to impact on health behaviours such as food choice \[[@CR17], [@CR18]\]. Worldwide and compared to other adults, young adults are distinguished by poorer quality food consumption \[[@CR19]--[@CR21]\] are the highest consumers of SSBs \[[@CR9], [@CR22]--[@CR24]\].

Determinants of eating behaviours have been extensively studied \[[@CR25]\]. While there are many proposed models of the determinants of dietary behaviours, the more comprehensive approaches acknowledge that dietary behaviours are influenced by individuals' interactions with their social and physical environments \[[@CR25], [@CR26]\]. Situational and contextual factors such as presence of others and eating away from home have been suggested to play a role in food intake \[[@CR27]--[@CR29]\] and evidence from a limited number of studies suggests that discretionary and energy-dense food and beverage choices may be especially prone to these influences \[[@CR30]--[@CR32]\]. Existing studies of correlates of SSB intake have predominantly focused on children and youth \[[@CR33], [@CR34]\] although studies in adults have identified screen time, as an important correlate \[[@CR25]\]. Food purchasing environments have demonstrated mixed relationships with SSB consumption \[[@CR35]\]. Foods and beverages are consumed multiple times per day in eating occasions \[[@CR36]\], and maintainance of healthy dietary behaviours may vary due to changes in situational and contextual factors at individual eating occasions. Existing studies largely focus on overall measures of both dietary behaviours and influences, neglecting within- and between-day variation. Examining food intake at the level of the eating occasion, and the situational or context factors at each eating occasion, provides a novel framework for examining determinants of dietary behaviour.

Little is known about the situational correlates of SSB intake during individual eating occasions. A key reason for the paucity of research in this area is the widespread use of food frequency questionnaires where participants report their frequency of consumption of foods, but do not provide data on eating occasions. New technologies available via Smartphone "apps" and use of the principles of ecological momentary assessment techniques (EMA), \[[@CR37], [@CR38]\] allow real-time data collection in the settings in which the food is consumed \[[@CR39]\] and allow the capture of data relating to situational factors \[[@CR36], [@CR39]\]. Understanding the drivers of SSB consumption in everyday eating situations will help inform the development of practical intervention strategies to modify behaviour and improve health outcomes. Therefore, the aim of this study was to examine individual and situational correlates of SSB intake during eating occasions in young adults.

Methods {#Sec2}
=======

Participants and procedures {#Sec3}
---------------------------

This study used data obtained from the Measuring Eating in everyday Life Study (MEALS) which was designed to examine correlates of young adults eating patterns including patterning, format and context of eating occasions \[[@CR36], [@CR39]\]. For this cross-sectional study, participants aged 18--30 years and living in Victoria, Australia were recruited between April 2015 and April 2016 using social media (Facebook, twitter) and advertising at a range of sites and locations relevant to this age group (e.g. Universities, Institutes of Technical and Further Education \[TAFE\], shopping complexes). After providing written consent, participants were asked to complete an online questionnaire (Qualtrics online survey tool) and a Smartphone food diary ("FoodNow" Smartphone application) \[[@CR38]\]. Participants were sent reminder emails and SMS messages to ensure completion of the online survey and food diary. They were compensated for their time with a shopping voucher (\$25 per person). Ethical approval was granted by the Deakin University Human Ethics Advisory Group, Faculty of Health in February 2015 (HEAG-H 11_2015).

Measures {#Sec4}
--------

### Dietary assessment {#Sec5}

Participants completed the FoodNow Smartphone food diary application ("app") on three to four non-consecutive days including one weekend day over a period of 2 weeks. Inclusion of a weekend day, use of non-consecutive recording days and multiple days of recording were chosen based on recommendations from previous literature and practical considerations of minimization of respondent burden \[[@CR40]--[@CR42]\]. Participants were sent access to the Smartphone food diary and an instructional video link that contained information on how to download, log in and use the food diary. A full description of the FoodNow app is provided elsewhere \[[@CR38]\].

Briefly, for each eating occasion, participants were asked to record the foods and beverages consumed by providing an image of the eating occasion and a short written description message of the types and amounts of each food or beverage consumed. For each eating occasion, participants were asked a number of questions relating to food acquisition and food preparation (e.g. who prepared and purchased the food items, cooking methods and meal preparation time) and situational factors (described in detail below). Reminders/prompts to use the FoodNow app were sent via 'push' notifications if participantsthey had not recorded any eating occasions within a three-hour period during waking hours (9 AM-9 PM). The day following a reporting day, participants were prompted to complete questions regarding dietary supplements, whether the previous day reflected usual consumption, skipped eating occasions or eating occasions which were consumed but not reported. The FoodNow Smartphone food diary was piloted \[[@CR43]\] and then evaluated comparing energy intake against objectively measured energy expenditure with the target age group using SenseWear Armband (BodyMedia Inc., USA); it has shown good agreement between these methods \[[@CR38]\].

Coding of the dietary intake data required matching each food and beverage item reported to an appropriate item in the 2011--2013 Australian Food and Nutrient Database (AUSNUT 2011--2013 \[[@CR44]\], described in detail in \[[@CR38]\]). The image and text description along with responses to questions about food preparation was used to match all foods consumed to a food or beverage item in the AUSNUT database, and to estimate the portion size. Coding of the data was completed by three trained nutritionists and data was checked for accuracy through a duplicate review process.

### SSB intake {#Sec6}

SSBs were defined according to standard Australian food composition database groups (5-digit food code level) and included regular (i.e. sugar-sweetened): flavoured soft drinks, flavoured mineral waters, commercial fruit juice drinks (100% fruit juice excluded), cordials, energy drinks, sports drinks and flavoured sweetened beverage bases (AUSNUT five-digit codes: 11307--11,309, 11,401, 11,403, 11,501, 11,503, 11,505, 11,601--11,603, 11,703, 11,802 and 11,804) \[[@CR44]\]. An "eating occasion" was defined as any occasion when any food or beverage was ingested \[[@CR45]\]. A beverage eating occasion was defined as any eating occasion where a non-alcoholic beverage was consumed and a SSB eating occasion was defined as any eating occasion where a SSB was consumed. Beverage-only eating occasions were defined as any eating occasion where only non-alcoholic beverages were consumed (i.e. no food was consumed). The median daily total frequency of SSBs (i.e. number of times SSBs were consumed), the median daily total energy intake (kJ) from SSB and the median daily total frequency of SSB serves (1 serve = 600 kJ) were calculated.

### Situational factors at eating occasions {#Sec7}

When using the FoodNow app, in addition to recording food and beverage intake for each eating occasion, participants were asked a number of questions relating to situational factors (See Additional File [1](#MOESM1){ref-type="media"} for full details). For each eating occasion, participants were asked to indicate: 1) persons present while eating (categorised as: alone, with friends, with other people -- i.e. family, partner, colleagues); 2) activity while eating (nothing else, visiting family/friends, screen-based activity, other activity); 3) location of eating (home - including family/friends' home, work or university, fast food venue, café or restaurant, other location); and 4) location of food/beverage purchase (supermarket or grocery store, convenience type outlet, other location). These measures were based on previously developed questions by Laska et al. \[[@CR46]\].

### Sociodemographic and health behaviours {#Sec8}

During an online questionnaire, participants were asked to report their age, gender and country of birth (categorised as Australia or other country). Highest level of formal education was measured using seven categories, ranging from 'no formal qualification' to 'Higher University degree', and, based on the distribution of responses, was categorised as a binary variable: less than tertiary education or tertiary education. Gross weekly household income was self-reported by participants and, based on the distribution, were categorised as: \<\$120, \$120--499, \$500--599 or ≥ \$1000. Participants were asked to describe their main daily activity and/or employment status and their responses were categorised as: working full-time, working part-time, studying (full or part-time), or other (i.e. home duties, unemployed or looking for work). Participants' living situations were reported and their responses were categorised as: with parents or family, alone, with partner or spouse, with a flatmate or friend, or other (i.e. with children, university/college residence). Participants reported their current relationship status and their responses were categorised as: married/in a defacto relationship (i.e. living together), dating/in a relationship, or not currently in a relationship. Smoking status was self-reported; based on the distribution of responses, participants were categorised as a never smoker or former/current smoker. Anthropometric measures (height and weight) were self-reported and body mass index (BMI) was calculated as weight (kg)/height (m^2^). Participants were then classified as healthy weight or overweight/obese (BMI ≥ 25 kg/m^2^).

### Analytic sample {#Sec9}

At the study completion, 842 eligible participants had completed the online survey, of whom 764 had completed at least one entry on one allocated recording day in the 'Food Now' App (Additional file [2](#MOESM2){ref-type="media"}). Eighty nine participants were also excluded because they had fewer than three non-consecutive days of dietary assessment, leaving a final analytic sample of 675 young adults (181 men and 499 women).

### Data analysis {#Sec10}

Group means (standard deviation) and medians (inter-quartile range) were used to summarise the sociodemographic, health behaviour and SSB consumption characteristics of participants. Independent t-tests (or the non-parametric equivalent, Wilcoxon Rank Sum test) and Pearson's chi-square test were used to examine differences in sociodemographic and health behaviour characteristics between consumers and non-consumers of SSBs, for continuous and categorical variables, respectively. Differences in the characteristics of SSB consumption were examined overall and by gender using the Wilcoxon Rank Sum test. Frequency counts for the situational factors for all eating occasions where SSBs were consumed were calculated overall, and by gender, with gender differences tested using chi-square tests.

As the data structure had multiple eating occasions nested within individuals, multilevel regression analysis with random intercepts were used. Associations for eating occasion level (e.g. persons present, activity, eating location, purchase location \[all categorical\]) and individual level (e.g. age \[continuous - grand mean centred\], gender \[binary\], education level \[binary\], smoking status \[binary\], weight status \[binary\]) and factors with SSB intake at eating occasions were analysed. Two models were examined. The first model included only beverage eating occasions in order to examine factors associated with choosing a SSB over other non-alcoholic beverages. The second model included all eating occasions (i.e. both beverage eating occasions and food-only eating occasions) in order to examine factors associated with SSB intake at any occasion. All variables were entered simultaneously in each model and accounted for the correlated nature of the eating occasion level variables by correlating the residuals. Country of birth, income and marital status were also considered as covariates but their inclusion did not materially affect the results and so were removed. All data management and descriptive analyses were conducted using Stata statistical software, version 15.1 (Stata Inc., Texas, USA) and all multilevel regression analysis were conducted in M-Plus Version 7.31 (Muthen & Muthen, Los Angeles, CA, USA).

Results {#Sec11}
=======

During the 3--4 day recording period, participants reported on average 4.6 (SD = 1.8) eating occasions per day. Overall, 35% of participants (*n* = 237) consumed SSBs during the recording period (Table [1](#Tab1){ref-type="table"}), referred to herein as SSB consumers. There were few significant differences in the examined characteristics between consumers and non-consumers. Consumers of SSBs were more likely to have not have completed a tertiary degree and been born in Australia. They also had a significantly higher BMI, and a significantly greater proportion were categorised as overweight/obese, compared to non-consumers. When examining SSB consumption and energy intake contribution from SSBs among consumers (Table [2](#Tab2){ref-type="table"}), there was no significant difference between the median frequency of consumption between men and woman, however men consumed a higher median number of serves and amount, in grams, of SSBs, compared to woman (both *P* = 0.001). Total energy intake and percentage of total energy intake from SSBs were also significantly higher for men than women (both *P* = 0.001). Sex differences were also observed according to the daily consumption frequency of eating occasions of other beverages (*P* \< 0.001), but not SSBs (*P* = 0.32). SSBs were rarely consumed in isolation, as indicated by the low median frequency intake of beverage-only eating occasions containing SSBs. Table 1Characteristics of consumers and non-consumers of SSBs among Australian adults aged 18--30 years (*n* = 675)n (%)ConsumersNon-consumers***P*** value^**a**^237 (35)438 (65)Age, mean (95% CI)24.0 (23.5, 24.4)24.4 (24.1, 24.7)0.14Sex, n (%)0.44 Male59 (33)121 (67) Female178 (36)317 (64)Country of birth**0.015** Australia191 (38)316 (62) Other46 (27)122 (73)Education level, n (%)**0.042** Lower than tertiary education^b^110 (40)168 (60) Tertiary education or higher127 (32)270 (68)Gross weekly household income, n (%)^b^0.15  \< \$12045 (34)89 (66) \$120--49985 (37)144 (63) \$500--59953 (41)75 (59)  ≥ \$100040 (29)100 (71)Main daily activity, n(%)0.19 Working full-time67 (28)137 (31) Working part-time47 (20)59 (13) Studying (full-time or part-time)105 (44)206 (47) Other18 (8)36 (8)Living situation, n (%)0.58 With parents or family82 (34)143 (32) Alone30 (13)43 (10) With a partner or spouse49 (21)95 (22) With a flatmate or friend67 (38)145 (33) Other^c^9 (4)12 (3)Relationship status, n (%)0.88 Married or in a defacto relationship53 (37)91 (63) In a committed relationship or dating77 (35)144 (65) Not currently in a relationship107 (35)203 (65)Smoking status Never smoker193 (36)350 (64)0.63 Former/current smoker44 (33)88 (67) BMI score, mean (95% CI)^d^23.3 (22.7, 23.9)22.5 (22.2, 22.8)**0.012**Weight status, n (%)^e^**0.027** Healthy weight169 (33)348 (67) Overweight/obese66 (42)90 (58)^a^Differences between consumers and non-consumers assessed using a t-test for continuous variables and Pearson's chi2 test for categorical variables^b^Includes *n* = 86 (13%) participants who had completed a technical and further education diploma or certificate and/or a trade/apprenticeship and *n* = 178 (64%) of participants who were currently studying^c^*n* = 631 with no missing data for income^d^Includes responses "with children" (*n* = 17), university/college residence (*n* = 4)^e^*n* = 673 with no missing data for BMI; results are geometric means (95% CI)Table 2Descriptive statistics of daily SSB consumption in consumers of SSBs, overall and by sex^a^Overall (***n*** = 237)Men (***n*** = 59)Women (***n*** = 178)***P*** value^**b**^**Daily consumption overall** Total SSBs consumed, grams/d98 (124)117 (150) 114 (292)95 (119)**0.001** Number of times SSBs consumed, freq./d0.3 (0.4)0.3 (0.4) 0.5 (0.8)0.5 (0.4)0.31 Number of serves SSBs consumed, freq./d^c^0.3 (0.3)0.3 (0.3)0.2 (0.3)**0.001** Total energy intake from SSBs, kJ/d157 (199)198 (191)144 (189)**0**.**001** Percentage of total energy intake from SSBs, %2 (3)3 (3)2 (3)**0.008** Total energy intake from all beverages, kJ/d664 (715)782 (900)656 (653)0.09 Percentage of beverage energy intake from SSBs, %27 (35)39 (43)24 (34)**0.01Daily consumption by eating occasion** Eating occasions containing SSBs, freq./d0.3 (0.3)0.3 (0.3)0.5 (0.3)0.32 Eating occasions containing other beverages, freq./d2.0 (1.5)1.5 (1.5)2.3 (1.5)**\< 0.001** Beverage-only occasions, freq./d0.8 (1.0)0.5 (1.0)0.8 (1.0)0.05 Beverage-only occasions containing SSBs, freq./d0 (0.3)0 (0.3)0 (0.3)0.53*Abbreviations*: *d* day, *EI* Energy intake, *freq*. frequency, *SSB* Sugar sweetened beverage^a^Values are median (interquartile range)^b^Wilcoxon rank sum test of differences between men and women^c^One serve = 600 kJ

Of the 4613 eating occasions reported by SSB consumers, 2433 (53%) included a beverage and 481 (20%) of these occasions, included an SSB. Table [3](#Tab3){ref-type="table"} examines the frequency distribution of situational characteristics for eating occasions where SSBs were consumed, overall and by sex. The majority (\> 50%) of young adult men and women reported being alone while consuming SSBs. However, compared to women, men reported having SSBs more often with friends than did women, who had a higher frequency of consuming SSBs with their family/partner (*P* = 0.03). The majority of SSBs were consumed at home, with work/university the next most common location, and screen-based activities were the most common activity reported while consuming SSBs. The majority of SSBs that were consumed had been purchased at the supermarket and this was significantly higher for women than men (67 v 47%), who reported purchasing approximately a third of their SSBs from convenience stores, compared to only 15% of women (*P* \< 0.001). Table 3Frequency distribution of contextual characteristics for all eating occasions (*n* = 481) where sugar-sweetened beverages were consumed^a^OverallMenWomen***P*** value^**b**^Persons present^c^**0.03** Alone249 (53)59 (51)190 (53) With friends61 (13)23 (20)38 (11) With other people (e.g. family/partner)159 (34)33 (29)126 (36)Location of SSB intake^c^0.16 Home (including family/friends' home)265 (56)54 (48)211 (59) Work/University84 (18)22 (19)62 (17) Fast Food Venue21 (5)8 (7)13 (4) Café/Restaurant40 (8)10 (9)30 (8) Other^d^59 (13)19 (17)40 (11)Activity^e^0.31 Nothing else99 (21)23 (20)76 (21) Visiting family/friends70 (15)13 (12)57 (16) Screen-based activity216 (46)51 (45)165 (46) Other^f^83 (18)26 (23)57 (16)Location of purchase^g^**\< 0.001** Supermarket/grocery store282 (62)52 (47)230 (67) Convenience outlet^h^86 (19)36 (33)50 (15) Other^i^86 (19)22 (20)64 (19)^a^Values are n(%)^b^Differences across gender assessed using Pearson's chi2 test^c^*n* = 12 occasions where persons present or location of sugar-sweetened beverage intake were not specified^d^Includes sporting venue or in transit (i.e. car, bus train)^e^*n* = 13 occasions where activity was not specified^f^Includes in transit (i.e. car, bus train), reading/studying or playing sports^g^*n* = 27 occasions where location of purchase was not specified/unknown^h^Includes fast food/takeaway shop, Convenience store/milk bar/service station; vending machines^i^Includes specialty shops, food markets, and common text responses stating 'tap water'

Table [4](#Tab4){ref-type="table"} presents the individual and occasion level factors associated with SSB consumption at all beverage occasions, that is, those factors associated with choosing a SSB over other non-alcoholic beverages. Non-tertiary education, eating in a café/restaurant, rather than at home and purchasing beverages from a convenience outlet, rather than from a supermarket/grocery store, were associated with higher SSB intake (all adjusted odds ratios *P* \< 0.01). In contrast, purchase location reported as "other", compared to a supermarket/grocery store was associated with lower odds of SSB intake (*P* \< 0.001). These associations were also observed when all eating occasions (i.e. beverage and food-only eating occasions) were included in the model **(**Table [5](#Tab5){ref-type="table"}**).** However, eating with other people (e.g. family/partner), rather than eating alone, and eating at a fast food venue, rather than at home, were also negatively and positively associated with SSB intake, respectively, when all eating occasions were considered (both *P* \< 0.05; Table [5](#Tab5){ref-type="table"}). Table 4Individual and occasion level factors associated with consuming a SSB at eating occasions that include a beverage^a^***Individual level: Sociodemographic and health behaviour factors***Age1.00 (0.97, 1.02)Gender Male (ref.)1.00 Female1.02 (0.72, 1.44)Education level Tertiary or higher (ref.)1.00 Less than tertiary**1.53 (1.16, 2.01)\*\***Smoking status Never smoker (ref.)1.00 Past/current1.26 (0.94, 1.68)Weight Status Healthy/underweight (ref.)1.00 Overweight/obese1.20 (0.92, 1.57)***Eating occasion level: Situational factors*** Persons present  Alone (ref.)1.00  With friends1.45 (0.94, 2.24)  With other people0.83 (0.64, 1.07) Location of SSB intake  Home, including family/friends' home (ref.)1.00  Work/University1.27 (0.89, 1.83)  Fast food venue1.78 (0.77, 4.14)  café/restaurant**3.02 (1.58, 5.78)\*\***  Other^b^1.31 (0.86, 2.00) Activity  Nothing else (ref.)1.00  Visiting family/friends1.49 (0.89, 2.50)  Screen-based activity1.21 (0.86, 1.71)  Other^c^1.01 (0.70, 1.46) Location of purchase  Supermarket/grocery store (ref.)1.00  Convenience outlet^d^**4.58 (2.85, 7.38)\*\*\***  Other^e^**0.39 (0.26, 0.59)\*\*\****Abbreviations*: *ref.* reference group, *SSB* Sugar-sweetened beverage^a^ Values are odds ratios (95% CI) determined using multilevel logistic regression adjusted for all individual and eating occasion level factors (*n* = 2185 beverage EO with complete data on EO level situational factors)^b^Includes sporting venue or in transit (i.e. car, bus train)^c^Includes in transit (i.e. car, bus train), reading/studying or playing sports^d^Includes fast food/takeaway shop, Convenience store/milk bar/service station; vending machines^e^Includes specialty shops, food markets, and common text responses stating 'tap water'\*\**P* \< 0.01, \*\*\**P* \< 0.001Table 5Individual and occasion level factors associated with consuming a SSB at all eating occasions^a^***Individual level: Sociodemographic and health behaviour factors***Age0.99 (0.98, 1.02)Gender Male (ref.)1.00 Female1.01 (0.75, 1.36)Education level Tertiary or higher (ref.)1.00 Less than tertiary**1.29 (1.01, 1.64)\***Smoking status Never smoker (ref.)1.00 Past/current1.27 (0.98, 1.64)Weight Status Healthy/underweight (ref.)1.00 Overweight/obese1.04 (0.83, 1.32)***Eating occasion level: Situational factors*** Persons present  Alone (ref.)1.00  With friends1.10 (0.75, 1.60)  With other people**0.78 (0.62, 0.99)\*** Location of SSB intake  Home, including family/friends' home (ref.)1.00  Work/University1.10 (0.80, 1.52)  Fast food venue**2.11 (1.08, 4.15)\***  café/restaurant**2.85 (1.66, 4.89)\*\*\***  Other^b^1.35 (0.92, 1.98) Activity  Nothing else (ref.)1.00  Visiting family/friends1.09 (0.69, 1.71)  Screen-based activity1.21 (0.89, 1.65)  Other^c^1.23 (0.90, 1.75) Location of purchase  Supermarket/grocery store (ref.)1.00  Convenience outlet^d^**3.32 (2.31, 4.78)\*\*\***  Other^e^**0.58 (0.41, 0.81)\*\****Abbreviations*: *ref.* reference group, *SSB* Sugar-sweetened beverage^a^Values are odds ratios (95% CI) determined using multilevel logistic regression adjusted for all individual and eating occasion level factors (*n* = 4209 EO with complete data on EO level situational factors)^b^Includes sporting venue or in transit (i.e. car, bus train)^c^Includes in transit (i.e. car, bus train), reading/studying or playing sports^d^Includes fast food/takeaway shop, Convenience store/milk bar/ service station; vending machines^e^Includes specialty shops, food markets, and common text responses stating 'tap water'\**P* \< 0.05, \*\**P* \< 0.01, \*\*\**P* \< 0.001

Discussion {#Sec12}
==========

This study examined SSB intake by eating occasions \[[@CR36]\], to assess individual and situational factors associated with intake, such as eating location, purchase location, who else was present and what other activities were occurring. While some of these factors have been examined using 24-h recall and food diary methods in children \[[@CR47]\], the examination of these factors simultaneously, as determinants of SSB intake during eating occasions in the current study is novel.

In the present study, 35% of young adults were SSB consumers, which is lower than the previous day consumption prevalence of 53% young adult men and 38% young adult women reported in the Australian Health Survey, 2011--13 \[[@CR21]\]. We also observed that consumers of SSB were more likely to be born in Australia, had a higher BMI, and a higher proportion were categorised as overweight/obese, compared to non-consumers. Compared to women, men consumed more SSB in terms of daily energy intake and total amounts but not frequency. The frequency of beverage-only eating occasions containing SSBs was low and suggests that SSBs are consumed with other food items.

Comparisons with other studies are difficult due to the variety of dietary assessment methods used and different definitions of SSBs \[[@CR23], [@CR48]\]. For example, the Australian Health Survey and Victorian Health Monitor were conducted using 24-h recalls \[[@CR21], [@CR49]\], and a number of other relevant Australian studies have used frequency-based methods of assessment (food frequency questionnaires or short questions, with a variety of reference periods such as the previous year, previous month or previous day) \[[@CR21], [@CR49]--[@CR52]\]. In addition, there is limited literature about young adults in Australia, with most studies in the last 10--15 years focusing on children and adolescents \[[@CR47], [@CR53]\].

Our findings showed that a large proportion of eating occasions containing SSBs occurred in the home which is consistent with findings relating to SSB consumption among Australian children and adolescents \[[@CR47]\], and for other eating behaviours such as snacks \[[@CR54]\]. Home food availability has been extensively studied as a determinant of food intake. However, the existing literature tends to focus on the impact on children and adolescents and families \[[@CR55], [@CR56]\] and other dietary behaviours such as fruit and vegetable intakes \[[@CR57]\]. In one U.S study of young adults \[[@CR58]\], living at home with parents or in rented accommodation was associated with poorer dietary habits and a lower availability of healthy foods, when compared to living on a university campus. In the present study, SSB consumption also did not differ by living situation and few participants reported living on campus, which is in line with national data that shows that less than 5% of Australian adults live on campus \[[@CR59]\]. This suggests that situational factors determining food intake may not be generalizable across different countries and context-specific research is needed. Further, occupational and tertiary educational food environments are increasingly the focus of interventions in Australia, given the literature demonstrating the predominance of unhealthy foods and beverages present in tertiary education environments \[[@CR60], [@CR61]\].

In the present study, consumption of SSBs commonly occurred while undertaking screen-based activities (included watching TV/movies/cinema and using the computer) \[[@CR36]\]. In contrast, a 7 day study of US women using ecological momentary assessment, Ghosh Roy et al. \[[@CR62]\] found associations between snack consumption and watching television, but not SSB consumption however this sample was restricted to women and was not focused on young adults.

Associations between unhealthy food consumption and screen-based activities such as television viewing have been reported previously in the literature \[[@CR60], [@CR63]--[@CR67]\]. However, many existing studies have relied on methods which did not capture the times when foods were consumed and so do not allow assessment of whether the two behaviours are occurring together, or the content of meals consumed while watching television. The current study provides evidence that these behaviours are occurring together rather than as a result of general clustering of unhealthy behaviours \[[@CR68]\], however it is still possible there are common antecedents. While multiple mechanisms have been suggested for the associations between screen time and unhealthy food consumption including advertising and 'mindless eating' \[[@CR69], [@CR70]\], we are unable to identify cause and effect in this study, for example, whether selecting a particular activity drives consumption or vice-versa.

The majority of SSBs that were consumed had been purchased at a supermarket or grocery store, with women reporting more frequent SSB purchases from these locations than men. Convenience type outlets were also a popular purchase location among men. Our findings regarding purchase location are consistent with recently published results from the United States showing that supermarkets/grocery stores were the single largest source for SSBs \[[@CR35], [@CR71], [@CR72]\], and previous results in Australian children and adolescents \[[@CR47]\]. Whilst in the present study most SSBs were purchased from supermarkets, the odds of SSB consumption at eating occasions were higher when SSBs were purchased from a convenience store. This suggests that when young adults visited a convenience store they were more likely to select a SSB over other beverage choices at an eating occasion. Supermarkets are a major source of a wide variety of foods and beverages, which may explain why SSB consumption at eating occasions was not associated with purchasing from supermarkets.

In the present study, having a lower than tertiary education was the only individual factor associated with SSB intake at eating occasions. Direct comparisons with the literature are difficult to make as there are limited studies to draw on. However, these findings are consistent with the few existing studies of SSB consumption in young adults \[[@CR20], [@CR73], [@CR74]\] and similar social gradients in dietary behaviours worldwide have been identified routinely \[[@CR75], [@CR76]\]. Consumption of SSBs has also been found to be associated with smoking in other studies \[[@CR20], [@CR73], [@CR77]\]. However, in the present study, while current or past smokers had higher odds of SSB intake at eating occasions (OR = 1.29; *P* = 0.07), this association was not statistically significant although the proportion of current smokers in our study was low and were therefore grouped with former smokers.

When considering situational factors related to eating occasions, location of eating (café/restaurant, fast food venue) and purchase location (convenience outlet) were associated with higher odds of SSB intake at eating occasions. While direct comparisons are difficult, several studies have examined real-time situational factors associated with high energy snack food intake at eating occasions in adults \[[@CR30], [@CR31], [@CR78]\]. The findings, however, are mixed. Proximity to fast food outlets but not to restaurants predicted high energy snacking in a sample of overweight or obese adults (*n* = 51) \[[@CR30]\], whereas in other studies \[[@CR78]\], proximity to fast food outlets or food shops was not associated with intake of high-energy snacks or SSBs \[[@CR62]\].

A limitation of our study is the cross-sectional design which means we cannot determine cause and effect relationships between purchasing location and behaviour (that is, does location drive purchasing or does desire to consume drive choice of purchase location?). However, empirical studies have shown that SSB purchases can be influenced by store-level environmental factors such as product placement \[[@CR79]\] and pricing \[[@CR80]\], suggesting that these factors should be considered in further research and in public health interventions.

We found a modest association between the presence of other people (e.g. partner/family) and SSB intake and no associations were observed for activities while eating. While not directly comparable to our study, Schüz, Bower and Ferguson \[[@CR31]\] found that the presence of family or partners was associated with lower odds of non-alcoholic beverage intake. In the same study, no associations were observed for leisure-time or work-related activities while eating. In contrast, observing others eat has been associated with intake of non-alcoholic beverages \[[@CR31]\] and high-energy snacks \[[@CR30], [@CR78]\] which suggests that future research should not only measure who is present at eating occasions but also collect information on whether these persons were eating/drinking. A limitation of our study is that we did not include measures of other potential factors such as what and how much was consumed by other people present at the meal due to concerns about subject burden.

A key strength of this study was that it used real-time dietary assessment to examine SSB intake by eating occasions and the role of everyday situational factors, occurring during eating occasions, on SSB intake. Further, our sample was also large, relative to existing studies using EMA methods to assess dietary intake \[[@CR46], [@CR78], [@CR81]\]. While dietary intake was self-reported, the Smartphone food diary was previously evaluated using objectively measured energy expenditure and there was good agreement between these methods \[[@CR38]\]. While web-based recruitment has been shown to be an effective method of recruitment \[[@CR82]\], recruitment of male participants proved difficult, resulting in a lower proportion of males in the final sample. The majority of participants had completed a tertiary degree or were currently studying and overall eating occasion frequency and SSB consumption were lower than levels reported in the Australian Health Survey. Therefore, our sample is unlikely to be representative of the broader young adult population and limits the generalisability of our findings. This may also impact on the interpretation of our findings in relation to correlates of SSB intake and further studies in more representative samples are needed to confirm these findings. Furthermore, a reduced sample completed 3--4 days of food diary resulting in a reduced sample size included in the final analysis, which may introduce bias. However, analysis of the original sample, the excluded participants and the final analytic sample suggests that there were no substantial differences with respect to important characteristics such as age and BMI \[[@CR83]\]. Despite this, given the predominance of females, concerns about external validity are still relevant.

Conclusions {#Sec13}
===========

This study of young adults showed that SSBs are predominantly consumed alone, at home, are purchased from supermarkets and consumed while undertaking screen-based activities. The study also found that SSBs are rarely consumed in isolation during eating occasions. Future research should explore the ways eating occasions containing SSBs differ from other beverage eating occasions, in relation to their accompanying foods to develop specific messages to promote healthier beverage choices. Finally, SSB intake was associated with individual and situational factors, which indicates the need to consider location specific messages and strategies to influence beverage choices. In summary, the findings suggest that interventions to modify SSB intake in young adults should target both the individual and their environment. However further studies are needed to confirm these findings.
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**Additional file 1.** Questions (and corresponding response options) relating to situational factors during eating occasions that participants were asked while completing the 'Food Now' Smartphone Food Diary. **Additional file 2.** Participant flowchart for the Measuring EAting in Everyday Life Study. **Additional file 3.** A checklist of items included in the present manuscript as recommended by the extended STROBE-nut statement for nutritional observational studies \[[@CR1], [@CR2]\].
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